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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

*** This office action is in response to filling of the application on March 19, 2004. Claims 1- 
20 are pending. 



** Claims 1 and 19 are objected to for typographical error as "the second etch stop layer", and 
should be —the etch stop layer-. 



Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 



5. Claims 1,4-12,15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jung 
et al (6,335,279) taken with Peng (6,004,851) and Fulford (5,847,428). 

Re claim 1, Jung teaches (at Figs 3C-3M; col 6, line 15 through col 9) a method for 
forming a semiconductor device comprising at least the steps of: providing a substrate having a 
gate electrode 116 formed thereon (Figs 3D; col 6, lines 41-49); performing a first ion implant 
to form region 122a- 122b wherein the gate electrode 116 acts as a mask (Fig 3E, col 6, lines 
50-60); forming a first spacer 124 on the substrate adjacent to the gate electrode (Fig 3F, col 6, 
line 61 through col 7); forming an etch stop layer 126 on the substrate (Fig 3G; col 7, lines 13- 
25); forming a sacrificial spacer 132 on the [second] etch stop layer 126 on the substrate 
adjacent to the first spacer 124 (Fig 31; col 7, lines 13-48); performing a second ion implant 



Application/Control Number: 10/804,397 Page 3 

Art Unit: 2822 

wherein the sacrificial spacer and the first spacer acts as a mask; and removing the sacrificial 
spacer 132 (Fig 3J, col 8, lines 1-8). Re claim 12, Jung teaches (at Figs 3C-3M; col 6, line 15 
through col 9) a method for forming a semiconductor device comprising at least the steps of: 
providing a substrate having a gate electrode 116 and a shallow trench isolation (STI) 104 
formed thereon (Figs 3D; col 6, lines 41-49; lines 8-15); forming a lightly doped drain 122a- 
122b in the substrate adjacent to the gate electrode 116 (Fig 3E, col 6, lines 50-60); forming a 
first spacer 124 on the substrate adjacent to the gate electrode (Fig 3F, col 6, line 61 through col 
7); forming an etch stop layer 126 on the substrate 100 and over the STI 104 (Fig 3G; col 7, 
lines 13-25); forming a sacrificial spacer 132 on the [second] etch stop layer 126 adjacent to the 
first spacer 124, the etch stop layer 126 preventing damage to the STI (Fig 31, col 7, lines 13- 
48,44-48); performing a second ion implant wherein the sacrificial spacer and the first spacer 
acts as a mask; and removing the sacrificial spacer 132 (Fig 3 J, col 8, lines 1-8). Re claim 4, 
wherein the etch stop layer 126 covers a shallow trench isolation 104 (Fig 3G; col 7, lines 13- 
25; and Fig 3D; col 6, lines 41-49; lines 8-15). Re claim 6, wherein the first spacer comprises a 
silicon nitride (col 6, line 64 through col 7, line 25). Re claims 7,19, wherein the etch stop layer 
126 is an oxide (col 7, lines 13-19). Re claims 8-9,16,18, wherein the sacrificial spacer 
132/128 comprises a silicon nitride (Si3N4) (col 7, lines 19-55), and performing an anisotropic 
dry etch back (col 9, lines 15-20; col 7, lines 25-36; col 1, lines 45-54). Re claims 10,20, 
wherein the etch stop layer 126 is an oxide formed by chemical vapor deposition techniques 
(col 7, lines 15-19). Re claims 11,17, wherein removing the sacrificial layer 132 is performed 
by an etch process using a solution of phosphoric acid (col 8, lines 1-8). 

Re claims 1 and 12, Jung lacks performing a third ion implant wherein the first spacer 
acts as a mask; and re claims 5,15, performing a third ion implant before forming a second ion 
implant. 

However, Peng teaches (from Fig 2e to 2h) after removing the sacrificial spacer 22a (Fig 
2e, col 4, lines 25-35), performing a third ion implant to form a doped region 25 with the first 
spacer 21b as a mask (Fig 2h; col 4, lines 39-49). Fulford teaches (at Figs 13-15) after 
removing the sacrificial spacer 160, performing a third ion implant 182 to form a doped region 
with the first spacer 136 as a mask (Figs 15,14; col 9, line 66 through col 10, line 67), after 
forming second ion implantation 170. Re claim 5, Fulford also alternatively teaches (at Figs 8- 
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12) performing a third ion implant 140 to form a doped region (Fig 8; col 8, lines 30-67) before 
forming a second ion implant 164 (Fig 12; col 9 lines 1-30). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the semiconductor device of Jung by performing a third ion implant 
wherein the first spacer acts as a mask, after removing the sacrificial spacer, as taught by Peng 
and Fulford, by performing a third ion implanting either before or after the second ion 
implanting as further taught by Fulford. This is because of the desirability to form an enhanced 
lightly doped region so as to reduce reverse junction leakage current and further suppress hot 
carrier effects, wherein the lightly doped region can be formed in the substrate by implanting 
ions into the substrate, as alternative, either before or after the second ion implanting. 

5. Claims 2-3,13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jung et 
al (6,335,279) taken with Bu et al (6,812,073). 

Jung teaches (at Figs 3C-3M; col 6, line 15 through col 9) a method for forming a 
semiconductor device, as applied to claims 1,4-12,15-20 above. 

Jung already teaches etching to form the first spacer 124 (Figs 3F-3M), but lacks forming 
a dielectric liner acts as an etch stop (claims 2,13), wherein exposed portions of the dielectric 
liner are removed after forming the first spacer (claims 3,14). 

However, Bu teaches (at Figs 1B-1C) forming the first spacer 30 and forming a dielectric 
liner 28 (Fig IB) on the substrate, and etching a spacer layer to form the first spacer 30 wherein 
the dielectric liner 30 acts as an etch stop (col 4, lines 17-27; col 3, line 58 through col 4, lines 
54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the semiconductor device of Jung by further forming a dielectric 
liner on the substrate and acting an etch stop during etching to form the first spacer, as taught by 
Bu. This is because of the desirability to protect the underlying layers, and to prevent significant 
effect and damage to other layers during etching to form the first spacer. 



******************* 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 8:30 Am to 5:00 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number is (571) 
273-8300. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the receptionist whose telephone number is (703) 308-0956. 
Oacs-18 




MichaelTrlnh 
Primary Examiner 



